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R{zné prostredi a rlizné Ukoly pfi udrzovani osmolality téla

Reptiles, birds
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Dobre adaptovan na chlad




Blackcap warbler

1 Different migratory routes of
blackcap warblers. Blackcaps living
in southern Germany and Scandinavia
first go southwest to Spain before
turning south to western Africa.
Blackcaps living in eastern Europe go
southeast before turning south to fly
to eastern Africa. Other members of
the species that breed in central
Germany fly in a westerly direction to
southern Britain, where they remain
for the winter.
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(a) Human (Phylum Chordata)
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Lung

Diaphragm

(b) Insect (Phylum Arthropoda)
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(n) Meadow vole

In 1 week, the vole eats about
six times its body weight to
meet its energy needs,
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(#) White rhino

These piles of
tightly packed
forage are sized

correctly relative = ?%'&T‘i P
2205

to the sizes of {i: Iwﬂ*ﬁ?ﬁt
the animals. A £ AN :
650 kg \ 1900 kg

I

The rhino, on the other hand, eats &
only a third of its body weight in 1
week to meet its energy needs.




Marmmalian carnivores as different

Species of carniv ; hals gt
(a} Species of carnivorous mammals in size as weasels, cheetahs, and

e

Body weight (g) on log scale

(b) Individuals of a species of crab
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Metabolic rate and body weight
are often (although not always)
related allometrically among

E 0.010 individuals of a single species.
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Figure 5.10 Metabolic rate an¢
linearly on log-log coordinate:
a function of body weight for me
marily vertebrate flesh, plotted o
points represent individual speci
to them. (b) A log-log plot of we
a function of body weight in a cc
(Pachygrapsus crassipes) at a bod
point represents a particular indi
fitted to the points. See Appendi
layouts. (a after McNab 1986; b a
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Figure C Types of weak,
noncovalent bonds that
are important in protein
structure The bonds
are illustrated where they
stabilize a hairpin fold in a
protein molecule,
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secondary structure of the i s 5

hydrate groups are thought to serve as attachment sites for extra-

{a) Secondary structure (linear presentation) entire protein molecule,
each cylinder represents an cellular proteins and as cell recognition sites.
Extracellular fluid o-helix (see Box 2.1).
Hydrophilic - ! The word fragment glyco refers to carbohydrates (after the Greek glykeros, "sweet”)
Cell amino acid Hydrophobic
i / ot-helix

Figure 2.4 The structure of a transmembrane protein—a voltage-
gated Na* channel—illustrating several modes of presentation

This molecule
consists of four

13 S L% \__Y__,f ins,
i o =] = domains, each of

which includes six

Domain 1 Domain 1 Domain [11 Domain IV
a-helices.
Cytoplasm
(b) Simplified three-dimen-  (c) Stylized version (d) Semirealistic (¢) Schematic (f) Stylized version of
tional structure enclosed of chemical symbol symbol chemical structure
in a sketch of the envelope structure showing showing associated
of the molecule subunits protein molecules

Extracellular fluid

Ce]I! i : - i

membrane I\ /] /l I
For different purposes, the protein can be represented - 3 = =
in a variety of ways. A protein of this sort may be associated in the

Cytoplasm : membrane with other transmembrane proteins

(e.g., P) or peripheral proteins (e.g., 7).
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Figure 2.7 Types of junctions betw
proteins that together form the pore

Intercellular Connexin

space protein
Cytoskeleton
filament

Glycoprotein

filaments
Tight junction  Septate junction Desmosome Gap junction
\ /o ("spot weld”) (communicating

v
Occluding junctions

/

// junction)

( Tight junctions and septatex

junctions occlude the
intercellular space between

two cells because not only do

the cell membranes meet or
fuse at such junctions, but
also the junctions form con-
tinuous bands around cells.
In tight junctions, the cell
membranes of the two cells
make contact at ridges.

-,

A desmosomeis | [ A gap junction is

a localized spot a localized spot
where the contact where the cyto-
between cells is plasms of two cells
strengthened. communicate

through tiny pores,
as symbolized by
the double-
headed arrows.
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Bunky epitelu

Transcelularni
transport S

Paracelularni
transport




(a) An epithelial cell Apical region of
cell membrane

[ The band of tight junctions
(septate junctions in many
invertebrates) goes completely |
around each cell. It acts as a
fence between the apical region |
of the cell membrane and the
basolateral region, which
includes the lateral parts of the
membrane below the tight

LT junctions and the basal part.

Basolateral region of cell
membrane

(b) Schematic representation of an epithelial cell

Apical region of cell
membrane

Tight junction

Basolateral region of
cell membrane




a) Prosta difuze S \

by Usnadnéna difuze

c¢) Prostup iontovymi g
kanaly

d) Sekundarni aktivni
transport

e) Primarni aktivni
transport (. ATP

ADP+Pi
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Velké castice
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lont Koncentrace Gradient Rovnové_ény
Intracelularni | Extracelularni | Intra/Extra | potencial
Na" 12 mmol/I 145 mmol/l 1:12 +67 mV
K" 155 mmol/l 4 mmol/l 39:1 -98 mV
Cl 4 mmol/l 123 mmol/l 1:31 -90 mV
volny Ca** | 10 mmol/l 1,5 mmol/l | 1:15.000 +129 mV
fixni anionty | 135 mmol/l




8 mvy

157 mV
Intracelularni \ : Extracelularni
prostor Mol prostor
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neuroaktivni latka

vapnikovy
kanal

-----
)

zdsoby Ca”

© VESMIR
Mechanizmy regulujici v bufice koncentraci vapniku: PLC - fostolipa- prokazat,
za C, DG - diacylglycerol, CICR - indukované uvolfiovéni vapniku kem. (viz

LY PaYalale




Homeostaza, adaptace, regulace

Optimum a jeho hranice
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Internal environment (I}

External environment (E}

‘Conformer’, but some regulation at extreme
low E

'Regulator’, but less efficient at extremes

Typical 'partial' regulator, conforming in
relatively normal conditions but regulating
as conditions get more difficult

Essentially a conformer {parallel to E =1 line),
but internal environment has constant excess
of measured variable

Regulator but unable to survive too much
change (starts to conform and then dies)

Mixed conformer/regulator: regulates
(approximately} above some species-specific
level




(a) Temperature C{}ﬂfﬂrl]'iit}’ () Chloride regulation

- - pl = : X B
When a salmon enters a river from ...butits blood CI” concentration
the sea, its body temperature remains almost constant, even
(including blood temperature) though river water is very dilute
changes if the river water is warmer in CI” and seawater is very

Rmr cooler than the ocean water. ., i L concentrated in Cl°, ]
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Cirkulacni transportni
system — krev
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Somaticky nervovy sys.

egetativni n. sys.
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Poruchova
velicina

Regulovana

Regulovana
soustava

velicina

Akéni’
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